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7KHFRPSXWDWLRQDOPRGHORI WKHHODVWLFKDOIVSDFHKDVEHHQFUHDWHGDVDVSKHULFDOFDSRI UDGLXVU PDQGD
IL[HGDWWKHERWWRPVWLIIWRSUHYHQWDGHIRUPDWLRQ7KHGHSWKLVFRQVLGHUHG\ PDQGOHQJWKV[ P] 
P,PSXOVHVZHUHHQWHUHGLQWKHPLGGOHRIDFLUFXODUEHGURFNLHLQ³%´DQG³%´SRLQW7KH³%´SRLQWLVJLYHQ
PIURPWKHFHQWHU
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0HDVXUHG SRLQWV ³%´ ³%´ DQG ³%´ DUH ORFDWHG EHWZHHQ WKH SRLQWV ³%´ DQG ³%´ 3DVVLQJ RI WKH ORUU\ZDV
VLPXODWHGLQSRLQWV³´DQG³´(Fig. 2)(ODVWLFPRGXOXVRIVXEVRLOLV[1PGHQVLW\LVNJPDQG
3RLVVRQ UDWLR LV$OO WKHVHFRQVWDQWVZHUHREWDLQHG IURP6ORYDNVWDQGDUG671)RXQGDWLRQRI VWUXFWXUHV
6XEVRLOXQGHUVKDOORZIRXQGDWLRQV>@
)UHTXHQF\GRPDLQUHVXOWV
)RUDFRPSXWDWLRQDOPRGHOQDWXUDOIUHTXHQFLHVDQGQDWXUDOPRGHVKDSHVZHUHFDOFXODWHG7KHVHUHVXOWVDUHXVHG
DVLQSXWSDUDPHWHUVIRUWKHHYDOXDWLRQVWXG\,QWKLVVWXG\LPSDFWVRIHODVWLFPRGXOXVDVZHOODVFKDQJHVWKHVL]HRI
VRLO GLPHQVLRQ DQG WKH VKDSH RI WKH FRPSXWDWLRQDO PRGHO ZHUH REVHUYHG 6XEVHTXHQWO\ WKH IUHTXHQF\ VSHFWUD
REWDLQHGIURPWKHPHDVXUHGUHVSRQVHDWVSHFLILHGSRLQWVZHUHHYDOXDWHGGXHWRG\QDPLFIRUFHGUDQGRPH[FLWDWLRQLQ
GHILQHGSRLQWV,QVROYLQJWKHSUREOHPLWZDVIXUWKHUQHFHVVDU\WKDW WKHILQLWHHOHPHQWPHVKZDVFUHDWHGHIIHFWLYH
DQG DGDSWHG WR WKH UHTXLUHPHQWV RI WKH FDOFXODWLRQ 7KLV DSSURDFK LV LPSRUWDQW LQ WKH FRQWDFW DQG LQWHUDFWLRQ
SUREOHPDWLF ,I WKH ILQLWH HOHPHQWPHVK LVQRWSURSHUO\JHQHUDWHG LW OHDGV WR ODUJHHUURUV LQ WKHFDOFXODWLRQ)LQLWH
HOHPHQW PHVK QHHGV WR EH FUHDWHG HIIHFWLYH ,I WKHPHVK JHQHUDWLRQ LV LQHIIHFWLYH WKH SURFHVV OHDGV WR WKH WLPH
H[SHQVLYHFDOFXODWLRQ
7KHFDOFXODWLRQDVVXPHG WKDW WKHPRGHOZDVPDGH IURPPXOWLSOHSRLQWV ,Q WKRVHSRLQWV WKHFDOFXODWLRQFDQJLYH
NLQHPDWLFSDUDPHWHU WLPHKLVWRULHV3RLQWVDUH LQWHUFRQQHFWHG WKURXJKWKH WULDQJXODUVXUIDFHV WKDWPDNH LWSRVVLEOH
JUDSKLFDOO\ GLVSOD\ WKH LQGLYLGXDO PRGH VKDSHV )RU WXQHG DQDO\VLV PRGHO WKH ILUVW  QDWXUDO IUHTXHQFLHV ZHUH
FDOFXODWHG(Tab. 1).7XQLQJKDVEHHQPHDVXUHGEDVHGRQPXWXDOVSHFWUDDQGIUHTXHQF\UHVSRQVHIXQFWLRQEHWZHHQ
WKHSRLQWV%DQG%(Fig. 3).
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 +]1DWXUDOPRGH՜I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)LJ0RGHOVIRUGLIIHUHQWIUHTXHQFLHV
7LPHGRPDLQUHVXOWV
&DOFXODWLRQRIG\QDPLFORDGVLPXODWLRQIRUWXQHG')(0PRGHOZDVLPSOHPHQWHGIRUWKHFDOLEUDWLRQPHDVXUHPHQW
7KHG\QDPLFORDGZDVUHSUHVHQWHGE\DUHFRUGRIYLEUDWLRQYHORFLW\DWWKHSRLQW%7KHLQSXWSRLQWIRUWKHPRGHOLV
WKHSRLQW%7KHSRLQW%LVORFDWHGH[DFWO\LQWKHPLGGOHRIDFLUFXODUSODQHRI)(0PRGHO7KHILUVWSHDNDQG
VHFRQGSHDNFDQEHVHHQDWWKHDQGVHFRQGLQWKHWLPHKLVWRU\RQ)LJ

)LJ&RPSDULVRQRIWKHG\QDPLFUHVSRQVHGXHWRPHFKDQLFDOLPSDFW
7KHVH SHDNV UHSUHVHQWV WKHPHFKDQLFDO LPSDFW RI WKH UDPPHU RQ URXQG VWHHO SODWH7KH WLPH EHWZHHQ SHDNV LV D
FRQWDFWSXOVHHTXLSPHQWDQGVXEVRLOPDWHULDOZKLFKLVSUHVVHGDQGWKHQLQHUWLDOIRUFHVFDXVHVYLEUDWLRQV:LWKWKH
LQFUHDVLQJ WLPH DQG PDWHULDO LW FRPHV WR WKH JUDGXDO GLVDSSHDUDQFH RI HQHUJ\LQGXFHG SXOVH XQWLO LW GLVVLSDWHV
FRPSOHWHO\,WLVWKHUHIRUHHVVHQWLDOWRFRPSDUHEHWZHHQ)(0DQGH[SHULPHQWREWDLQHGWLPHUHFRUGV7KHYLEUDWLRQ
YHORFLW\UDWHLQIDUWKHUSRLQWRIWKHPRGHO³%´WKDWDUHLQ)LJ7KHEOXHFXUYHUHSUHVHQWVPHDVXUHGUHVSRQVHDQG
WKHUHGFXUYHUHSUHVHQWV)(0FDOFXODWHGUHVSRQVH$OOUHODWLYHUHVXOWVZHUHFRPSDUHGLQYLEUDWLRQUDWHVDWYDULRXV
SRLQWVLQWKHYHUWLFDOGLUHFWLRQ+RZHYHUWKHPDLQREMHFWLYHZDVWKHPRGHOORDGGXHWRPHDVXUHGYLEUDWLRQLQYROYHG
RISDVVDJHURDGYHKLFOHV,Q)LJFRPSDULVRQRIWKHYLEUDWLRQYHORFLWLHVPHDVXUHGDQG)(0UHFHLYHGDWSRLQWV
DQG  LV GLVSOD\HG )RU WKLV G\QDPLF ORDG FDVH ZKHQ WKH GLVWDQFH IURP WKH VRXUFH RI YLEUDWLRQ LV IXUWKHU WR
UHVSRQVHSRLQWFDQEHFRPSDUHGDPSOLWXGHYDOXHVFDOFXODWHGDQGPHDVXUHGDQGERWKUHODWLYHO\ZHOOFRUUHODWHG
&RQFOXVLRQ
$IWHU FUHDWLQJ WKH JHRPHWU\ WKH EDVLF SK\VLFDO FKDUDFWHULVWLFV RI WKH FDOFXODWLRQ PRGHO ZHUH GHILQHG )RFXVHG
PDLQO\RQ WKHPDWHULDOFKDUDFWHULVWLFVDQGERXQGDU\FRQGLWLRQV WKDWPRVW LQIOXHQFH WKHTXDOLW\RI UHVXOWV0DWHULDO
FKDUDFWHULVWLFV ZHUH GHWHUPLQHG IRU WKH ORFDOLWLHV ZKHUH H[SHULPHQWV ZHUH UHDOLVHG +RZHYHU WKH PRGXOXV RI
HODVWLFLW\DIIHFWVWKHEDVLFG\QDPLFFKDUDFWHULVWLFVLQLPSRUWDQWH[WHQWDQGWKHUHIRUHDURXJKHVWLPDWLRQFDQEHXVHG
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WR DFKLHYH UHODWLYHO\ DFFXUDWH UHVXOWV ,W ZDV DOVR QHFHVVDU\ WR FKRRVH WKH VL]H RI WKH HODVWLF VXEVRLO 7KH PRVW
DSSURSULDWHPRGHOZDVWKH'PRGHOKHPLVSKHUHZLWKDUDGLXVRIPHWHUV,QWKHPLGGOHRIWKHVLPXODWHGDUHDLQ
VHFWLRQ %PHDVXUHG UHFRUG RI ERWKPHDVXUHPHQW SXOVH DV G\QDPLF ORDGVZDV LQVHUWHG DVZHOO DV WLPH UHFRUG
YLEUDWLRQYHORFLWLHVIURPWUXFNVSDVVLQJE\ZDVWKHUHVXOWRIWKHG\QDPLFWHVW7KHPRGHOZDVDGMXVWHGVRWKDWWKH
IUHTXHQFLHV FRUUHVSRQG WR SHDNV LQ WKH VSHFWUDO FKDUDFWHULVWLFV RI WKHPHDVXUHG UHVXOWV >  @ $IWHU WKH )(0
VLPXODWLRQ RQH RI WKH PRVW LPSRUWDQW UHVXOWV DUH WKH WLPH KLVWRULHV RI WKH YLEUDWLRQ YHORFLWLHV DFFHOHUDWLRQV RU
GLVSODFHPHQWV LQ HDFKSRLQW7KHREWDLQHG)(0 WLPHGHSHQGHQFHVZHUH FRPSDUHGZLWKPHDVXUHPHQWV ,W FDQEH
VWDWHG WKDWHYHQVPDOOGHILFLHQFLHV LQ WKHPRGHOOLQJSURGXFHG LQWHUHVWLQJUHVXOWVEHWZHHQPHDVXUHGDQGFDOFXODWHG
WLPHDQGIUHTXHQF\SDUDPHWHUV











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,706VXSSRUWHGE\WKH2SHUDWLRQDO3URJUDPPH(GXFDWLRQ
IXQGHG E\ WKH (XURSHDQ 6RFLDO )XQG DQG 6XSSRUW RI 5HVHDUFK DQG 'HYHORSPHQW IRU &HQWUH RI ([FHOOHQFH LQ
7UDQVSRUW(QJLQHHULQJ,706VXSSRUWHGE\WKH5HVHDUFK	'HYHORSPHQW2SHUDWLRQDO3URJUDPPH
IXQGHGE\WKH(XURSHDQ5HJLRQDO'HYHORSPHQW)XQG
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